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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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§ g ^ | ^ 
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2003 \b 07m mm 
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1020030049343 #^ <Qx}: 2003/10/22 

[AHflg] ^oi^SIAH 

[asi^si mm 

0003 

[HI MAT] 2003.07.18 

G02B 

[ ^ S 2| 9 g 9 § ] SEMI CONDUCTOR OPT I CAL AMPL I F I ER AND OPT I CAL AMPL I F I ER MODULE 

[§§!] ^SXf ^^iSI Al- 

[SSI2I3H] 1-1998-104271-3 
[CHE|oj] 

[£§] 012^ 

[ □ El 21 3 H ] 9-1 998-000339-8 

[SS^SWeiS] 2003-001449-1 

[£9°l 9^S}|] KIM.Seung Woo 

[^eie^&js] 770220-1148415 

[^£&!s] 137-130 

[^1 AiM^^AI M3i? 10-11 402s 

[^3] KR 
[^9 AT] 

SiSPI] HWANG, Seong Taek 

r^EJe^s] 650306-1535311 

[?@at] 459-707 

s^is s^ai m^m tumomm 102-303 

r^S!l KR 

[£9°l 9^s:>l] LEE.Jeong Seok 
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1020030049343 SJXh 2003/10/22 

[^^§^31] 680511-1657724 
[?@S!S] 431-050 

[^^i s^is ej-^Ai se.^ hi^s 1104 sm^ a^omm 106-805 

[^] KR 

012^ (oj) 

[^l^filg] 20 S 29,000 SI 

1 2 i ( ooo si 

0 2d 0 SI 

[£JAt§?S] 9 m 397,000 S! 

427,000 SI 
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A 1 ^-E-^l A o Vol $ i^Kr %^#*h ^71 >D2 #Bfl-^ 

£ 4 
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1020030049343 ^7}: 2003/10/22 

St 51*11 ^-^^71 2f ^{SEMICONDUCTOR OPTICAL AMPLIFIER AND OPTICAL AMPLIFIER 

MODULE} 

[51^ Qtt 

51 l£r ^Hfl^ #51*11 ^2:* M-E^uH^ 

51 2^ 51 l°fl 51*1^ ^efl^l ti>£^] ^-^71^ 51, 

51 3-^ 51 2<H1 51*1 € tiV^^fl ZL ^Jo] wj-^ofl nf^ wfl = ^-t- u^ifl 

51 4^ ^-^Sl afll ^Al^ofl 4^. ^jr 4^. ^v- #^-§- 5E^rRr 4^ 

^ HVJE^l 3^71 M: ^tJ- ^4 2-1"^ ^-8- M-^^ 51^, 

51 5^ #51*11 ^^-71^ tfl-^-ofl 01^^ ^^Al 71 J17> ^ ^5121 4^ tiV£^l # 

IE 

51 6-^ #51*11 ^-^^71 ^ tflJfofl og^^ ^A]7lJ17} ^ #A!JL<i] 4^-4 #51*11 # 

51 7^r A}2 *UHH1 nq-= 4^ ^l-ol ^€ ^*Kr #51*11 
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1020030049343 #^ <aj*}: 2003/10/22 

.£ ll-£- 5. 9^1 -EAls} ^^2] HjE^J ^if q-Bj-tfl^ ZLEflS. 



^51* ^^-(Gain)^, ^-§- *l^(Noise Figure), #^ ^(Saturation 

output power) if-°l 21 tf. 

A o v #tr W#7lS^ ^7> 71 (Erbium doped fiber amplifier)^, 

31 ^^71 ^-o] oit^. ^.71 o]~r $7} ^-fr (Erbium doped fiber amplifier)^ ^ 

^ *l^r\ €■ is} #^ 4^ ^ ^7lSAi -f^*r ^RJ <y*!H 

= ^ A>-g-£li ZL&H4, Aj"#tr ^7> ^ o. -^ 7 j- 7 r 23 Ol *> JL , ZL 5L 7 l7> Cf 
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1020030049343 44: 2003/10/22 

€■ =SHt4 #^7H1 HltflA^ £-4^°l olcf. tiV^ofl tiVi^] %^S- 7 )~ 7}^o] 

4^4oI, ^ 7>^*V 44 4^°1 ^4^ olcf. 
<15> £ io. ^eflo^ tiViE^l 4#^-7|<^ ^2:1- 444^, £ 2^ £ 1<H1 5144 ^Efl4 y>£ 

4 4^44 4444. £ 1^ £ 2# #2:44 , #^4 4514 4^7^ 

714(110)4, 44 71^(110) %^#(120)4, 44 #4#(120) ^oH 4^4 #2fl 

51 ^(130)^- ^4^-°S4, 44 #4^(120)4 4^4 ^4 t^Jlt f^444. 
<16> 44 71^(110)^: n-InP 44^-4 ZL 444 #7} #4#(120H 3^44, 44 

#4^(120)iL4 ^ 5Hr4. ^, 44 7l^(110)£r 44 «-^^(120)<>fl 44 l-Efl 

51 #4 ^4451 *V4. 

<17> S- 3-cr 51 24 5144 tiV^^l W^7l 1:4^(120)4 ^ 4°1 4^4 4€- ifflS.^* 4 

44^r nsfl^olcf. E 3^- %V2.^Tg ( a o v 7 i #^(l20)£r 44 4514 ^s.714 4°1 
* 444 451^H 44451^- 44^# 4 *r 44. ^, 44 %^^(120)^ 44 ^17} 
44 444 444 4444. 44 %4^(120)^ InGaAsP4 4£r #4 4-§-* ^ oio 

4, 44 %4#U20)£r 4-B-4 #44 4^-4^1 444 f^44 ^ Slfe 44J:4 44 4^ 
4 4444. ^4 ?l:n4 4^ f^ll7} <y<N44 ^ ^4 44°114 44 4514 4f^4 

°fl ^ 441- 47>« ^4-4, #4 tiK£4 W#4^ 44 #4 ^(120)£r 44 4#4* 

#34^, #34 #4 44 4#44 #4 44£- #4 #4#* 44 4^ #44 »l^- 7 $ ^ 

^o\) nj.^ ^4^cf. 44 #efl51 #(130)£r 4-71 %4#(120) 4°fl 3#44, P-InP -^4 

#4 -§^1 4-8- 7>^44. 
<i8> n44, ^44 4514 4^4^ t^ll^ 4-§- 4^» 4^^, 4^ isft 

^444 4*fl4 ^ 4^-^] 4 #^4^ 4^ 4#^4 ^4 44^- ^47lJi7> t}^ 
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1020030049343 #^ 44: 2003/10/22 

44 t±4 ^2}-^ £^ =L SHJEl^-g- ^ol 0_ S ^ _ ^ ^Jfo)] ol ^ ^ - ^je. 

A17)J1^> ^ 4^1^ 444 ZL lfl-«MM 44 4#4°] ^ ^>7> ?1 4 4 

°1tt ^HdS ^ ojS.^ ^ *>4 71 ^ §-*|]4 ^&.X\?]&\^ ^6\) 444 o)S- 447} 4^ 

^-^1^1 J3.4°l 44. 



[4^1 ojs-^ ^ 7 ]^^ 4*fl] 

<19> 4^ 4^ °- ^fl^^7l 4*H 4#^ ^JIS^, M. S.^^. 

^3- 5^ 44S°1 4-g- 4^ ^JL, iSf #^ 43 £r ^ ^<H1 ol^o] ^.o. tf>T£ 

31 ^^7l» *fl^<Hl 4^. 
<20> 444 ^.^S.^- 4444 4^ ^ #^lJl« ^Al7l 

4£*)1 #^M^r, 

<21> 7 ) 44 ; 

<22> 44 714 #*fl ^#4 m #2fl^ #4; 

<23> # 7 | 4l #Hfl= # 4°ll 3#£H , =L 4°1 444 4=^°1 40] 4 4^0) ^ 

<24> 47] 4^ tfofl 2}#4 *H2 #Sfl= i^-*V4. 

^4 4 4^ 

<25> 0)4 a. ^4 44 a))m. ^44 5:44 f^sfoi 44*1 4^44 4^-4 4 
cf. €■ ^-g- -MSM ^*l7l^ ^ ^ofl 44 4-313 <?1 ii^°l ^ 

^ iL4« 31 *U *r ^sl^ ^-f 44^ ^-8- ^^=44. 
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1020030049343 <£t\: 2003/10/22 

<26> 5L 4±= ¥ nv^cq A]1 ^X\d\]6\] ^ avjt cfs tiH^7j^. ^-a. 5L^>^ 

^ aVSLSfl %^ 7 }^ ^^S. <£^& £f2] £ 5^ ^-a] 

<27> o]^V -g- ^1 ^*HH t^a 4^ til-S^] ^^7l## £t5fe 2-^^ 

£ 4 51 6* ^^^>£^- ^71 ##3- £.-!-( 400 )£: #Jl cf^ wflc 

«^§-8: 1*V #51*11 ^^71(401)5+, N*V «>£^ W^7l(403)^ ( #71 lx> 

^ N*> *>51*ll ^^7) (401, 403)31 *}°]°\] 2*}-^ N-l^V^l^ 4=K^ 

31 ^^7l#(402)# 5L^>^ ( #71 A #51*11 W#7l#(401, 402, 403)^r ZL ^^1 

<28> #^*1 51^(400)* A #51*11 ^#7l -f-2)- ^ ^ ^S-*- og^ 

^IJL^I Ajicfl ^alsl-, ^ f^AS #^sl^ ^S^l ^l^cfl # 

#«121 Hl^rS. M-eI-iIIji, o]« ^-g. *l^el-j7 %x\, 

<29> s>7l <^*}-# l>^r £ 4<^1 51^1=1 4^S1 aV£*fl ^3- 7 ll-(401 , 402, 403 H 

s.l-(400)5l #*11 ^ M-Ef^q-. 



<30> 



jVF, jVF, WF V 



<3i> #7l l>^l^i, NF^r ^ *1^» M-Hl-iflDl, NF total £- #71 %^ 5L*(400) ^ 

*1*M-, NF N £- #71 N*> #51*11 ^-^71(403)^1 ^-§- ^1^«, NFi^r #7l 1^> aV£ 
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1020030049343 %^ <&A'- 2003/10/22 

n ^-^71(401)^ ^"-g- q-EfHflcf. GrSr ^"71 l^V ti_V£^] ^-^71(401)^ o]^ y 

■& m} «K£*fl (403)^1 01^.-3- u^uflcf. 

<32> ^-7] <^^Ai 1># ^-s^, ^-71 5M-C400) 3*11^ ^l^r(NF total )^ 

a]71ji7> ^ fA]i 7 } 1*1- yvs^l ^-^71(401)^ ^l^ofl sqsiH ^ 

A o V #^ ^ _£ 5# tij-x^^ ^-^yjoflA^ 7>M}- 

^43 #^Al7lJ17} S)-^- iLCf #3)-^ ^4=- ^S.^ ^Jr^ 
7> ^ Xi^. 

<33> S f ^-7] 1*} yV£^l W^7l(401)^ ZL ifl-M*! ^ :-a] 5}.^ 

Sl-(400) ^^S] ^A]^ ^ ^Cf. 

<34> ZL ^71 5L!"(400)^ xfl-^-S. ^Sj^r ^Al7lJ17> ^ ^!JL<q A-fl 7 ] 

°1^°1 *a^*>7fl -ff*l£}*l ^*Rr o]^- SSKGain Saturation) ^-^t!:^. 
<=1^- i^- ^4 V ^ ^-71 N*r ^-#^.71(403)^1^ ^-^^ ^ 

# £.S.>H , %^1J121 ol^-o] ^o}^,g- c-MtVcf. £ 6 ^ ^^>ig , aJ- 7 ] o]^ isj- 

<35> ^, Aj-^^V ojs. £ ^ ^Aj-o. ^s.^ ^-Aj^7l- #^5l^ N^^l tiT-JE^ #^2-71(403) * 

«J1^^* ^71 2*}-^ N-IaI-^o] av £ ^ ^^7ll-(402)^l ^ 
£^ ^S^l ##£l^ o)^ o^ t} ^ ^l*f^^, i5f #^ #7>Al 

^ ^ ^Tll^tf. 
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1020030049343 ^^ °J7>: 2003/10/22 

<36> £ ^1 ^AHH nq-S. 2.^(400)^8: f^M ?)JLX\ *}±r #AlJr 

7} Q ^5\$r #71 1*> #5141 (401)2}-, #AlJL7} #7l N*V #£41 # 

^71(403)^ ^o] a o V 7 ] ^ -nJ-AlJro] 3|.# ^ ^ 4^ - oltrjL 

#71 2*H1*1 N-l*} #£41 ^^71(402)^1 ic} zz. ^JEL^oj ^o. ^^o.^ f/j 

^-O.^, ^"#^^1 ^Jl, <4=- * 0 t#Al7jcl-. 

<37> £ *V, #71 1*> #£.41 ^-#^71(401) £ N*> #3H4l #^f-7l(403)°1M #^£)tt ^ 

U o V #^ ^^A] 7lJ17> ^ ^Jioj 3^ A>o]o) 61 ^ ^A]Jr<>] 

^U-§- H^>7l #71 1^ N*} #£.41 %^7l(401, 403) A>o]ofl o^^l^ 2 *> 

N-l^W^l^ #£4l ^^7H-(402)^1^ #^£l^ 7>«V ##^-«l S|-#Ol ^^A] -7] J!7)- 

*fe #Aljr<2j ^#41 ^tfl$ 91^^ ^ 315.^, #71 2*H^ N-1*}7}-*1 9\ #£4l tff7lf 
(402) #71 l^>sq- N^V #£41 71(401, 403)^1 Jit}- ^ iffliE. 

<38> £ 7-^ ^ ^3 ^12 ^ a] ojl o)l <4€- #£41 %^7] ♦ q-Ej-iflfe ^##£ ojcf. £ 7 

# %^e>^, ^<a] 4U ^AHHl n^s. ^--^7]^ 71^(210)4, #71 7^(210) 

#oil 4]i t-sfljEL #(220)4, #7l 411 #afl£ #(220) #41 %##(230)4, # 

7] %^#(230) #41 412 #efl-EL #(240)# lff^S.M] n vfl^-41 ##JL-I- 

<39> £ 8£r £ 741 £AlH tiV£4l ^^-71 w]l£L^ M-Bl-ifl^ ZLeflHolcJ-. 

£ 8^ #S*^ f #7l §^#(230)^ ZL zJol #*J:-g- trj-ej-^ i#:E.^°l #o)*V ^j^s. 
(Si, S 2> S 3 )# iW, #71 ^-AlS7> ^#^£1^ <£ ##41 411 £ 413 ^^(Si, S 
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10030049343 %^ <&z\: 2003/10/22 

3)^ A oM afll £ *fl3 ^(Si, S 3 )^ *}o]oi] # 7 ) ^fli ^ ^3 ^^(Sl S 3 )^.cf "JI^ 

* ^5L^t all 2 ^(S 2 )-g- ^^-^^ #*fl3-°S 5m*V ^e.^ f£f 

<40> s£ 7 \ aj-c^] ^S-7l^ ^A] 7 ] J7 7 > ^ #AlJr 7 |- <^£H ^ 3,7} ^Bflofl^ ^ 

^ff-7> ^]7>^# ^-fofl Aj- 7 ) %^#(230)<H1^ « 0 V#^ 
51 ^71 *^#(230)* ^*Kr l-ll^ «fl = 7^ S-A^ofl ttj-^i ^^t}. 

<4i> o. S M^ofl n}.^ a> £ ^ ^ # ^ 7] - ^ ^*(230)ol Aj-jr i^jeizJ 

* ^ ^Hr^ ^^#(Si, S 2 , S 3 )^i^-JljM , ^"71 tO-jr^ #^7HH 7}^ 

^Al^cf. ^, Aj-^^j. ^ ^Al sj-^-aj. ^A]7l Jl^> IsKr 4^ 

^sH^s}- ^AHl, a o >-*V ^ h o V^^-o1 ^^171J1A> *Kr ^ZlS) S^iLtf #5H£-g- 
#7] ^a^(230)o11 #3: -iMtt fc^l* ^#(Si, S 2 , S3)* 

<42> .g. ^ 2 AjAl^^l n} = ti>£^l ^S. 7 )^ ^^J!7> *>Cf^, Aj-7] 

^l^(Si)^ ^ol^. 7^)3 ^4i(S 3 )^ ^O)^ TiTfl ^^*Vcf. ^^l, ^ ^ s^-g. ^ 
Aj-Al7lJl 7 > ^tj-ig, Aj-7] 7fl3 ^(S 3 )^ ^o]S- Aj-7] *fll ^(S^ ^ol^Cf c| ^} 

^r, 4€- «VE*1| W^7l^ Aj.71 ^#(230)s] «H^7j^. n m^ofl 

^7fl^ ^^-i-CSi, S 2) S3) -I- ^^^>J1, ^ ^-§.(5!, s 2) 53)0^ «J1=^5) 
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1020030049343 <Qx\: 2003/10/22 

<44> 5L 9 ^ 51 10* %^*}^, H-^^l ^13 ^Hofl nj-3. tiV^L^ ^-^ 7 ]^ 71^(310) 

4, #7l 71^(310) afll #sfl-EL #(320)4, #7l *)U #sflj= #(320) 3#£l 

^, zl ^o] ^(z)* HE^^l ^1*V 4^0} Aji^s.( Sl) s 2 )s. 

(330)4, A oM «^#(330) ^Hl *#€ *fl2 #efl= #(340)* Sf-^cf. 

<45> ^71 7l^(310)£r InGaAsP #;g* a>^-s> 7 1£ «H , ^7) «^#(330)* ^7] 7l# 

(310) ^ ^o\] ^#^5.*] #71 71^(310)^1 s&7] AM #£fl= #(320)* cfl*flt!: 

^£ ^ 7Hr*}t}-. 

<46> ^-7] #^#(330)^: a o V 7 ] ^X\s. 7 \ *fll *1^(S1)4, ^€ ^^7> #^£)t^ 

Zl «H^^ol a o v 7 ] A ]i ^]^(S1)S1 «fl = 7^ iL c} *\)2 ^(S2)* 5£^-tb4. £ 10* 

^ A o V 7l %^# *fll ^(Sl)^ ^^oj s£ 7 ] *\)2 43]^(S2)^ afl^^iLq. 3.^. o s v ^ 

^r, ^12 *H<^N 4^. tjV£*fl ^^71^1 >^7l «-^#(330)^r *fll ^l^(Sl) 

^ «B:EL^* ^2 ^(S2)iLt}- 37fl f-o_s*l , n. vfl^cHH ^-S-s)^ 3K]Jl£| #* ^1^1- ^ 

<47> £ 11^ £ 9*11 £*1€ %^#(330)^1 ^HJ=^ ^If ^.EflHolcl-. ol^- 

^, JE HH #^#(330)^1 «H = ^ BE <*]S.*\ , £ 9^1 £^1€ 

«-^#£} hHJE.^ ^-i^ ^-«l£]^ ifflJE.^ §£| ^cf. ^, 4V7I #^#(330)^1 «H = ^ol 
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^41 (SI) iLz± m ^-3(S2)# c] 3.7fl ^^^-©.S.^ ^22] #^ 43* 



ME-E^o] #°"|^ 4^0] ^*Rr 3L#*Kr a>£^ 

^^1^1^^ 4^H ^ els. <3*H*Hr o]^£ olcf. 
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1] 

#7] 71^: tfofl m #efl= #2)-; 

[3^*8- 2] 

^71 ^- 7 1 ^-Al^7> *fll ^i7} n. «fl = 

3] 
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4] 

^^-^ «fl£L^ fit 7>^]# 1RJ ^ tiViE^ ^^-7]. 



5] 
6] 



7] 

^JL* ^^17]^ 3_^6\) olo^ , 

-#JL cf^- afllE^-g- 1^>«-Ei m}v}*\ aV^^l 
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1020030049343 #^ <£t\: 2003/10/22 

#231 ^#71^ A>olcH] c^l^g 2*H^ N-l^H^l av^] ^^^-7l#iicf «B = ^^: 

£-i=. «£C7^ g.^. 5}-^ ^-^ o. S ^ 



8] 

^7l 1^1- tiV^^ll ^"#^71^ ZL 2*> vfl*l N-l^> #2*11 ^-#^-71^ 

2-1- . 



9] 

^^171^ %^ S.^o\] 
^71 N*> #2*11 ^-##71^ ZL ^>7l 2*> Vfl^l N-1X>. #J£*H fff7l2] 

%- ^-4 ^ lB2^# 3fe Aj-g-ig- 0.3. *| o]4=- ^avo] m}-^^. 

^ JIS *}*r 2-1- . 



20-16 



0030049343 
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[5L 1] 



130 
120 



n-lnp 



110 



[51 2] 
y 

u. 



[5L 3] 



"1— 
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^ 2003/10/22 



[51 4] 

402 




output 



' 1 ► 



[51 6] 
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#^ 2003/10/22 



IS. 7] 

y 



210—^ 



S 2 



InP substrate 




[S. 8] 



\ / 


< S3 J 




. S 2 _ 







9] 

330 

V 

310 — ^ 



->«*- 



s 2 



InP substrate 



^_/340 ^ z 
^320 
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[£ 10] 
A 

SHE2I 



< — — * 



SOI »SF 



[51 11] 

A 



A 



< Sl > 



a oi 



^ «J*]-: 2003/10/22 
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